Epidermal growth factor receptor variant III contributes to cancer stem cell phenotypes in invasive breast carcinoma.
EGFRvIII is a tumor-specific variant of the epidermal growth factor receptor (EGFR). Although EGFRvIII is most commonly found in glioblastoma, its expression in other tumor types remains controversial. In this study, we investigated EGFRvIII expression and amplification in primary breast carcinoma. Our analyses confirmed the presence of EGFRvIII, but in the absence of amplification or rearrangement of the EGFR locus. Nested reverse transcriptase PCR and flow cytometry were used to detect a higher percentage of positive cases. EGFRvIII-positive cells showed increased expression of genes associated with self-renewal and epithelial-mesenchymal transition along with a higher percentage of stem-like cells. EGFRvIII also increased in vitro sphere formation and in vivo tumor formation. Mechanistically, EGFRvIII mediated its effects through the Wnt/β-catenin pathway, leading to increased β-catenin target gene expression. Inhibition of this pathway reversed the observed effects on cancer stem cell (CSC) phenotypes. Together, our findings show that EGFRvIII is expressed in primary breast tumors and contributes to CSC phenotypes in breast cancer cell lines through the Wnt pathway. These data suggest a novel function for EGFRvIII in breast tumorigenesis.